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Synthesis of cell membrane biomimetic liposome-quantum dot nanoprobes

CUI Manman, PAN Weilun, LIU Chunchen, LI Bo
Department of Laboratory, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To synthesize a biomimetic autofluorescence nanoprobe, polyethylene glycol-liposome-quantum dots (PEG-
LP-QDs), optimize the synthesis conditions and preliminarily characterize their properties for laying the basis for further
application of PEG-LP-QDs in biomedical fields, such as in vivo tracking, tumor detection and multiplex detection. Methods
Oil-soluble fluorescent ZnCdSe/ZnS quantum dots were encapsulated by phosphatidylcholine, PEG-phosphatidyl ethanolamine
and cholesterol through thin membrane dispersion method for synthesizing PEG-LP-QDs. Transmission electron microscope,
nanoparticle tracking technology and fluorescence spectrophotometer detection methods were used to characterize the morphology,
diameter size and fluorescence intensity of PEG-LP-QDs, thus further optimizing the synthesis temperature and QDs quantity.
Results As the change of synthesis temperature, the results of LP size-changing and QDs fluorescence-decreasing implied that
40 °C was a desired temperature. The results of transmission electron microscope and nanoparticle tracking technology proved
that PEG-LP-QDs were successfully synthesized. The average diameter size of PEG-LP-QDs was 128 nm. The fluorescence
intensity of PEG-LP-QDs reached the maximum when 10 pL 3 mg/mL QDs were encapsulated. Conclusion A novel biomimetic
autofluorescence nanoprobe, PEG-LP-QDs, is successfully synthesized, with good biocompatibility and unique luminescent
properties. Further work is needed to investigate the application of biomimetic PEG-LP-QDs in biomedical research.
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A A e B T 5 -525(ZnCdSe/ZnS-QDs-525) , 4 [
DU T s AR TE A BRA L S5 (rdrat)
WERRER 2% /i (PBS, pH 7.4)
1.2 KIS

Hitachi i 4 fi 7 S 388 ( H 7 SR A |
NS300 g >K FOkLIA &5 73 A A (B & I K 405 nm) ( F
A H AR RGA RAF]) ;LS55 9T
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1.0.1.5.2.0 h)IRE , RIS [F]R L 1 QDs
2.2 LPs.PEG-LP-QDs HJ& X

Z2 SR 17 1096 BT AP RINE B 24 ul
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FHUGTE IR T e 28k, S AR 7% % 10 min,
TRIESET 2045 K s A 3 mL PBS , BHS2I AAS R i
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Fig.1 Effect of concentration and temperature on the fluorescence
intensity of quantum dots (QDs)
a: UV-vis absorption (black lines) and photoluminescence emission spectra
(green lines) of ZnCdSe/ZnS-QD; b: Fluorescence maps of various
concentrations of ZnCdSe/ZnS-QDs, with an excitation wavelength of 450

nm; c: Fluorescence changing of ZnCdSe/ZnS-QDs in various temperatures
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40 °C,45C
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